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In the central part of Mongolia, the average thickness of the crust is approximately 45 km. The characteristics of P-to-S con-
verted phases and negative amplitudes in stacked receiver functions, may be attributed to regional tectonostratigraphic
terranes in Mongolia. Subsequently, a general map of the crustal thickness of Mongolia was generated by combining the
results of this study with those of other seismological studies and the CRUST1.0 model of the Earth’s crust.
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MOIIHOCTb KOPbI U COOTHOLIEHHME Vp/Vs B MOHI'OJIUU
B. llaraan'?, 0. Yumag', B. Liapmaa?, . Xexeea31i?

'MHCcTUTYT actpoHoMuu U reopusuku MAH, 13343, Ynan-batop, MoHrosus
2MOHTO0JIbCKUI HallMOHa/IbHbINA YHUBepcuTeT, 14200, Ynan-batop, MoHrosius

AHHOTALMS. MouHOCTbh 3eMHOU KOpPBI oS, MOHTo/IMel Oblia onpejie/ieHa C UCM0JIb30BaHHEM METO/A CYMMMU-
poBaHus TeseceicMuyeckod ¢yHKUUU npueMHuka H-k, rae vcnosib3oBanuch GopMbl CUTHANOB € IIHUPOKOIOJIOCHBIX
ceiCMUYEeCKUX CTaHIIMM B MoHTro/1MU. Pe3yibTaThl MOKA3bIBAIOT, YTO TOJIIINHA KOPbI yBeJUYHUBaeTcs ¢ 35.9 KM Ha Bo-
CTOKe 110 63 KM Ha 3amna/e. B 1ieHTpabHOM YacTH MOHT0JIMY TOJILIMHA COCTABJsSIET MPUMEPHO 45 KM. XapaKTEepUCTHUKU
npeo6paszoBaHHOM P-S das3bl U OTpULIATENbHBIX AMIVIUTYZ, IPYU CYMMUPOBAaHUU QYHKIMM IPUEMHUKA MOTYT ObITh OT-
HeCeHbl K peruoHaJibHbIM TEKTOHOCTpaTUrpadpuieckuM TeppeiiHaM B MoHrosiny. BnocieacTBuu nmyTeM 06'beJUHEHUS
pe3yJIbTaTOB 3TOr0 UCCAEL0BAHUS C pe3yJIbTaTaMU JPYTUX CeMCMOJIOTUYECKUX UCCIeJOBAHUM U MOJIe/IbI0 3eMHOU
kopbl CRUST1.0 6b11a co3aHa 06111asi KapTa MOLIHOCTHU 3eMHON KOpbl MOHTO/THU.

K/IFOYEBBIE C/IOBA: MOIIHOCTb 3eMHOM KOPbI; QyHKIUSA TejeceicMUieckoro npueMHukKa; Mmetog H-k cymmupoBanus;
Mourouusa

®UHAHCUPOBAHHME: /laHHOe ucciegoBanue pruHaHCUPOBAHO MOHTOJILCKUM GOH/IOM HAayKH U TEXHOJIOTUU (IIpO-

exT IIYTBUXX3I' 57 Ne 2022/153).

1. INTRODUCTION

Seismic waves are the mechanical waves that has ca-
pable of propagating through the Earth and its interior, and
they are commonly used to study the elastic properties of
the crust. The characteristics and frequency contents of
seismic waves emitted by earthquakes depend greatly on
the Earth’s interior, especially the structure and composi-
tion of the crust. In seismological studies, such as deter-
mining the main parameters, calculating synthetic seismo-
grams, carrying out seismic hazard analysis, and studying
the seismo-tectonics of the region, the internal structure of
the crust, namely the seismic velocity model, is used.

One of the important parameters of seismic velocity ref-
erence models such as PREM, IASP91, AK135, and CRUST1.0
used in seismological research is the crustal thickness and
its Vp/Vs velocity ratio. The crustal thickness and seismic
velocity of these seismic velocity models are slightly dif-
ferent than each other and they are not suitable for the
seismological study of Mongolia.

Currently, two seismic velocity models with a layer over
a half-space are employed to process earthquake data in
Mongolia. The crustal thickness values in these models are
45 km and 35 km for western and central Mongolia, and
for eastern Mongolia, respectively. With the increase in the
number and the detection capabilities of permanent seis-
mic stations operating in Mongolia, it is unreasonable to
continue using such an isotropic seismic velocity model in
the seismological study of the region.

In the past, several research works have been con-
ducted to investigate the characteristics of the Mongolian
crust, including its thickness and shear wave velocity struc-
ture. The thickness of the crust and its seismic velocity
characteristics beneath the temporary seismic network
installed in a certain part of the Mongolian territory were
studied in the frame of seismological projects such as "The

Baikal Rift Zone Experiment, 1991-1992" [Davis et al., 2001;
Mordvinova et al., 1996], "Mongolian Baikal Lithosphere
Seismological Transect - 2003" [Mordvinova et al., 2007],
"The Geophysical Investigation and Deep Structure Model-
ing for Seismic Hazard Assessment in the Far East, 2011-
2012" [He etal., 2016], and "Collaborative Research: Intra-
continental Deformation and Surface Uplift - Geodynamic
Evolution of the Hangay Dome, Mongolia Central Asia, 2012-
2016" [Stachnik et al., 2014]. Additionally, the thickness of
the crust and its S shear wave velocity structure beneath
the Ulaanbaatar region were studied by teleseismic re-
ceiver function and genetic algorithm inversion [Baasanbat,
Shibutani, 2015].

In this study, our objective was to determine the crust’s
thickness and its seismic Vp/Vs ratio and Poisson’s ratio be-
neath broadband permanent seismic stations in Mongolia
using the teleseismic receiver function H-k stacking method.
Additionally, we aimed to make a general map illustrating
the crustal thickness beneath Mongolia by integrating the
results of this study with those of previous seismological
studies conducted in Mongolia, as well as the CRUST1.0
reference model.

2. DATA AND METHOD

The Institute of Astronomy and Geophysics (IAG) of the
Mongolian Academy of Sciences (MAS) operates and main-
tains a seismic network in Mongolia. For this study, we uti-
lized seismic waveforms recorded by both permanent and
temporary broadband seismic stations of the Mongolian
seismic network (Fig. 1). We selected the waveforms of
teleseismic events with a high signal-to-noise ratio from
the database between 2012 and 2023. The selected events
had magnitudes of mb>5.5 and epicentral distances rang-
ing from 30° to 90° (Fig. 2). It is important to mention that
the number of selected events varied depending on the
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Fig. 1. The distribution of temporary and permanent broadband stations of the Mongolian Seismic Network.
Puc. 1. Pacnipe/iesieHre BpeMEHHBIX U IOCTOSIHHBIX LIMPOKOIMOJIOCHBIX CTAaHIUHA MOHT0JIbCKOU CEACMUYECKOH CETH.
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Fig. 2. BULM station: the distribution of selected events for the analysis along their observed receiver functions.

Observed receiver functions are depicted as gray curves, those selected by correlation analysis are represented by blue curves, and the

stacked receiver function is illustrated by a red curve.

Puc. 2. Cranuus BULM: pacnipesiesieHre BbIGpaHHBIX COOBITUHN /I aHAIM3a 10 UX HabJ0/jJaeMbIM GYHKIUAM IPUEMHHUKA.

HaGmo,uaeMble (l)yHKL[I/II/I NnpUueMHHUKa I/I306pa)KeHbI CepbIMU KPUBbBIMH, BbI6paHHbIe C IOMOLIbIO KOPPEJALIUOHHOI'O0 aHa/In3a — CUHU-

MU KPUBBIMH, @ COCTaBHasi GYHKLUs NPUEMHHUKA — KPacCHOW KPUBOM.
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time frame of each seismic station’s operation. Overall, the
distribution of selected teleseismic events provided ade-
quate azimuthal coverage for most permanent seismic sta-
tions. The teleseismic receiver function analysis is one of
the main methods for studying the thickness of the crust
and its seismic velocity structure [Ammon et al., 1990;
Langston, 1977; Ligorria, Ammon, 1999].

A receiver function is highly sensitive to velocity con-
trasts beneath a seismic station, making it an invaluable
tool in research aimed at determining the deep structure
of the Earth, particularly the thickness of the crust. It is
assumed that the teleseismic P wave results from a convo-
lution of the earthquake source time function, the instru-
ment response, and the effect of the path through the man-
tle and the crust beneath the receiver [Ammon et al., 1990].
Over time, several deconvolution methods have been de-
veloped to isolate the near-receiver function [Ammon et
al., 1990; Clayton, Wiggins, 1976]. In this study, we em-
ployed the time-domain deconvolution method [Ligorria,
Ammon, 1999].

We prepared seismic signals with a length of 200 sec-
onds, beginning 50 seconds before the first P arrival and
extending 150 seconds after the P phase to ensure that the
waveform contains the requisite converted phases at the
Moho discontinuity. We removed the trend and mean from
the waveforms, and applied both a bandpass filter and a
Gaussian filter with a width factor of 1.0, 1.5, and 2.5 to the
selected waveforms. Finally, we selected mutually coherent
radial receiver functions using the cross-correlation tech-
nique [Tkalci¢ et al., 2011].

The teleseismic receiver function H-k stacking method
[Zhu, Kanamori, 2000] is employed to determine the aver-
age crustal thickness (H) and Vp/Vs ratio (k) for selected
stations. This method involves summing the amplitudes
of individual receiver functions at the predicted arrival
times of Ps, PpPs, and PpSs+PsPs phases for various crustal
thickness (H) and Vp/Vs velocity ratios (k=Vp/Vs). Sub-
sequently, the average crustal thickness is estimated by
stacking the individual receiver functions in the H-k do-
main [Porritt, Miller, 2018] (Fig. 3). The arrival times of
multiple converted phases can be expressed as follows:
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where R is given Earth’s radius, p is the ray parameter,
H is the crustal thickness, and Vp is the assumed P wave
velocity, k is the Vp/Vs velocity ratio. The standard devia-
tion of crustal thickness and Vp/Vs ratio is calculated by
the statistical bootstrap method [Efron, Tibshirani, 1986].
This bootstrap method involves generating multiple boot-
strap samples from the original dataset by resampling with
replacement.
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Fig. 3. Example of H-k stacking inversion.
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3. RESULTS
3.1. H-k stacking inversion
We determined the average crustal thickness beneath
45 permanent broadband seismic stations using the re-
ceiver function H-k stacking method. Our study findings
indicate a trend wherein the crustal thickness in the study
area progressively increases from east to west (Fig. 4). This
observation suggests lateral variations in crustal thickness

across the study area, with thicker crust observed towards
the western extent of the study area. The average thickness
of the crust is approximately 45 km, with variations rang-
ing from 35.9 km to 63.1 km. The minimum crustal thick-
ness is observed beneath the DABM station in the east,
while the maximum thickness is observed beneath the
HBDM station in the west of Mongolia (Fig. 4). Notably, re-
gions such as the Mongol Altai, Gobi-Altai, and Hangay dome

52° I\
NEOA
RUSSIA /
50°
48° 35
BUM31| ALM31| g
ALM31 @
B ol 4520 452
46° 52 autm A P i
52.0 50 3
[0]
@
) %3
r
44° MONGOLIA 60
/o
— Country boundary i i
Y Ulanbaatar
49°| A Seismic station 50 0 100 200 300 400 km CHINA
87° 90° 93° 96° 99° 102° 105° 108° 111° 114° 117° 120° E
Fig. 4. A contour map depicting the crustal thicknesses beneath the stations used in this study.
Puc. 4. KapTa, nokasbiBaolias TOJNIMHY 36MHOHM KOPbI MO/ CTAHLUSIMH, UCII0JIb30BAHHBIMU B 3TOM HCC/I€/JOBAaHUM.
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Fig. 5. A contour map of Vp/Vs ratio in the crust beneath the stations used in this study.

Puc. 5. KapTa OTHOIIEeHHA Vp/VS B 3€eMHOU KOope 1noJ CTaHUUAMH, UCITOJIb3OBAHHBIMU B IAHHOM HCCJ/IeJOBAHUU.

https://www.gt-crust.ru


https://www.gt-crust.ru

Tsagaan B. et al.: The Crustal Thickness and Vp/Vs Ratio...

Geodynamics & Tectonophysics 2024 Volume 15 Issue 4

52° N
NfOA
RUSSIA
50°
0.31
48°
0.29
T
o,
»n
1%
0.27 §
46° o
s
0.25
/
44° MONGOLIA 0.23
J \
— Country boundary \
% Ulanbaatar
42° A Seismic station ?0_0 100 200 300 CHINA
87° 90° 93° 96° 99° 102° 105° 108° 111° 114° 17° 120° E

Fig. 6. A contour map of Poisson’s ratio in the crust beneath the stations used in this study.

Puc. 6. KapTa KOB(I)(l)I/ILU/IEHTa l'[yaccm-[a B 3eMHOU Kope 1o, CTaHUUAMH, UCII0JIb3OBAHHBIMU B 3TOM UCCJI€JOBaHHWH.

mountainous area exhibit a relatively thicker crust, with an
average value of 51.5 km. It is worth mentioning that sta-
tions indexed as BX exhibit larger uncertainty due to the
shorter operational period. The average thickness of the
crust beneath central Mongolia is approximately 42.7 km.
Interestingly, we noted a relatively shallow crust beneath
BULM and MG2B stations in north-central Mongolia. The
crustal thickness beneath the Ulaanbaatar region ranges
from 41.9 to 44.2 km, a result that closely aligns with the
findings of Yu.A. Zorin et al [Zorin et al., 2002].

The estimated bulk crustal Vp/Vs ratios beneath the
permanent broadband stations vary between 1.68 and 1.92,
with an average of 1.75 (Fig. 5). Notably, lower Vp/Vs ratios
are observed beneath the UB stations located in the west
of the Hentei Mountain range, attributed to the presence of
Devonian Carboniferous turbidite basin terrane. Converse-
ly, higher Vp/Vs ratios of around 1.8 are identified be-
neath HTGB and HTGM stations in northern Mongolia, as-
sociated with Cambrian shelf carbonate rocks terrane. Fur-
thermore, relatively higher Vp/Vs (1.88 and 1.92) ratios are
determined beneath MG2B and BULM stations, indicative
of Permian Triassic volcanic plutonic belt terrane. Poisson’s
ratio is directly related to Vp/Vs ratio. The determined bulk
crustal Poisson’s ratios beneath the stations range between
0.23 and 0.31 with an average of 0.25 (Fig. 6).

3.2. General map of the crustal thickness
of Mongolia
The main results of the previous studies were crustal
thicknesses beneath the temporary seismic stations installed
within the framework of these projects. V.V. Mordvinova et
al. [Mordvinova et al.,, 1996] determined the crustal thick-
ness beneath the Irkutsk - Ulaanbaatar - Undurshil profile

using the spectral ratio of vertical and horizontal seismo-
grams from short period instruments with the natural fre-
quency of 1Hz. According to their study, the thickness of
the crust beneath the stations numbered 80-90, located in
Mongolia ranges between 41.8-43.7 km. Yu.A. Zorin et al.
[Zorin et al.,, 2002] also determined the thickness of the
crust beneath the profile using the teleseismic receiver
function analysis. According to the result of this study, the
crustal thickness beneath the stations varies between 42-
50 km. They suggest thick low-velocity zones in the upper
crust beneath the central and southeastern part of the
profile at depths of 10-20 km and 5-15 km, respectively.
J.C. Stachnik et al. [Stachnik et al., 2014] and ]J. He et al. [He
etal., 2016] both used the teleseismic receiver function H-k
stacking method to determine the thickness of the crust,
as well as Vp/Vs ratio, beneath the temporary array sta-
tions installed in certain parts of Mongolia. In the central
northern side of Mongolian border; crustal thickness around
49 km under the Khamar-Daban Range and thinning to
38 km under Baikal Lake. In Ulaanbaatar, it is 43-44 km
[Mordvinova et al., 1996, 2019]. Using deep seismic sound-
ing in the Baikal Rift Zone and its adjacent areas, the Moho
depth varies from 35 to 50 km. The 35-37 km depth zones
extend southwest from Chita city, connecting to the north-
eastern border of Mongolia [Suvorov et al., 2002].

To make a general map of the crustal thickness of Mon-
golia, we integrated the findings from previous studies
with the results obtained in this study. Subsequently, to
complete the mapping of outer areas, we used the CRUST1.0
crustal reference model [Laske et al.,, 2013]. The resulting
general map of crustal thickness of Mongolia is depicted in
Fig. 7. This map provides a holistic view of crustal lateral
variation across Mongolia, incorporating both finding data

https://www.gt-crust.ru
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Fig. 7. A general map of the crustal thickness of Mongolia.

Puc. 7. O61as kapTa MOLIHOCTH 3¢ MHOU KOpbl MOHTOJIHH.

from studies and modeled estimates from the CRUST1.0
reference model.

4. DISCUSSIONS

From our analysis of the radial receiver functions cal-
culated in the time domain for most stations, we have
observed distinct direct P phases and sharp P-to-S (Ps)
converted phases at the Moho, occurring approximately
5-6 seconds after the P arrival. It can be observed that the
amplitude of the observed transverse receiver functions is
close to the pre-noise before the direct P phase. We have
noted that negative amplitudes between the direct P phases
and P-to-S converted phases in the receiver functions from
certain azimuths. This phenomenon may be attributed to
seismically low-velocity zones within the crust beneath
the seismic station. Moreover, we have observed variations
in the characteristics of P-to-S converted phases across
different azimuths. This variability could be explained by
the presence of an anisotropic structure within the crust
and the potential for a dipping Moho beneath the stations.
These observations suggest the presence of complex and
heterogeneous crustal structures, which contribute to the
diversity in seismic wave propagation characteristics ob-
served in our receiver functions analysis.

Our findings suggest that the characteristics of P-to-S
converted phases, as well as the presence of negative am-
plitudes in stacked receiver functions, may be correlated
with regional tectonostratigraphic terranes in Mongolia
[Badarch et al., 2002]. For instance, the BULM station,
situated in the Permian Triassic volcanic plutonic belt, ex-

hibits a distinctively sharp and narrow high P-to-S con-
verted phase in its observed receiver functions. Contrarily,
the DZBM station, located in southern Mongolia within the
Gurvansayhan Island Arc Terrane, shows a wider and mod-
erately sized amplitude of the P-to-S converted phase. On
the other hand, the HBDM station, positioned on the Hovd
Accretionary Wedge Terrane, showcases a less pronounced
and sharper P-to-S converted phase at Moho discontinuity.
Additionally, observed receiver functions from the HBDM,
BX02, BX04, and BX06 stations exhibit converted phases
between P and P-to-S arrivals. The terrane is complex as
fault-bounded disrupted blocks, thrust sheets, and tectonic
slivers with polydeformed, metamorphosed volcanoclas-
tic and sedimentary rocks. Overall, the accretion wedge’s
structural complexity may influence the characteristics of
incoming teleseismic waveforms.

The Vp/Vs ratio and Poisson ratio are indicative of the
composition of the continental crust [Zandt, Ammon, 1995;
Christensen, 1996]. With an average crustal Vp/Vs ratio of
1.75, our study suggests a slightly lower value compared
to the global average Vp/Vs ratio of 1.77 in the continen-
tal crust. In our teleseismic receiver function H-k stacking
inversion, we used a Vp value of 6.11 km/s, except for the
BULM station. Our study results indicate that the crust be-
neath the Hentei Mountain ranges, the Valley of Lakes, and
eastern Mongolia exhibits more felsic composition com-
pared to other regions. Conversely, the presence of high
Vp/Vs ratios and Poisson’s ratios beneath MG2B, BULM,
and SHBM stations, situated on the Permian Triassic volca-
nic plutonic belt, suggests more mafic crust beneath these

https://www.gt-crust.ru
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locations. It is important to note that the timing of P, Ps, and
later multiples observed in receiver functions is directly re-
lated to the Vp/Vs ratio. Therefore, the mafic composition
of the crust beneath these stations may contribute to the
observed low S wave velocity and high Vp/Vs ratio.

The lateral variation in crustal thickness across Mongo-
lian territory exhibits a considerable range, generally char-
acterized by thicker crust beneath mountainous regions
and thinner crust towards eastern Mongolia. However, the
limited number of seismic stations spread across the vast
territory makes it challenging to fully explain this varia-
tion using Airy isostasy theory [Airy, 1855]. The signifi-
cant differences observed, such as the thick crust beneath
the Mongol-Altai, Gobi-Altai, Hangay dome, Khuvsgul, and
Khentii mountains, contrasted with the thin crust in low-
land areas, are more likely attributable to the complex tec-
tonic evolution of Mongolia.

The distribution of seismic stations of the UB network
operating around Ulaanbaatar overlaps with the stations
in the northern part of the CM network [He et al., 2016].
The results obtained from both the UB and CM network
stations regarding the thickness of the crust beneath the
Ulaanbaatar region show similarity. For instance, stations
UO5M and CM24 are approximately 7 km apart, and the aver-
age crustal thickness beneath each station is 43.3 and 44.9 km,
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40° -
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respectively. This consistency in the crustal thickness esti-
mates from stations in both networks reinforces the reli-
ability of the findings and provides mutual validation of the
results obtained from independent seismic networks.

The locations of the CCBM station of the MN network and
the TSET station of the MOBAL transect are close to each
other. The thickness of the crust beneath the TSET station
was determined to be 50.0 km thick [Mordvinova et al,,
2007], whereas we determined the crustal thickness be-
neath the CCBM station as 42.3+0.3 km by H-k stacking ana-
lysis. Despite the stations being only 10 km apart, the differ-
ence in crustal thicknesses may be attributed to the methods
used in the studies, as well as the quantity and quality of
the data used for the receiver function analysis.

The permanent stations BGDM, ALTM, HTGM, and BULM
of the MN network are situated near HD09, AT06, HV14,
and HD72 stations of HD, AT, and HV networks [Meltzer et
al,, 2019]. Some of these stations are even positioned at the
same geographical coordinates. The thickness of the crust
beneath the HD, AT, and HV stations was determined by tele-
seismic receiver function H-k stacking analysis [Stachnik
etal.,, 2014], making the results more suitable for compari-
son with this study. Specifically, beneath the BGDM station,
the thickness of the crust is 46.2 km, whereas beneath the
HDO09 station, it measures 48.4 km. At the ALTM station, the
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Fig. 8. Map of Bouguer gravity anomalies and the thickness of the crust beneath the stations used in the study.
The background map depicts the Bouguer gravity anomalies across Mongolian territory (Baatarchuluun T.,, Daariimaa B., 2017).
Triangles and numbers denote the Mongolian Seismic Network’s temporary and permanent broadband stations, along with the cor-

responding values of crustal thickness.
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thickness of the crustis 52.0 km, whereas it is estimated to
be 56.7 km at AT06. The HTGM station has a crustal thick-
ness of 47.3 km, while the HV14’s crustal thickness is esti-
mated at 51.4 km. The thickness of the crust beneath the BULM
station was determined to be 37.7 km, whereas the HD72’s
crust is estimated to be 43.8 km thick. Stations BULM and
HD72 are located exactly at the same location, yet there is
a 6 km disparity in estimated crustal thickness values.

The BULM station is a permanent seismic broadband
station, and our study utilized 261 receiver functions de-
rived from teleseismic events occurring between 2014 and
2023 to determine the crustal thickness and its character-
istics (see Fig. 2). Correlation-selected receiver functions
with high signal-to-ratio and their stacked receiver func-
tion clearly show P-to-S phases and other multiples. Addi-
tionally, the teleseismic events used in our analysis exhibit
a broad azimuthal distribution, enhancing the reliability
of the average crustal thickness determination beneath
the BULM station. We hypothesize that the thin crustal
thickness and high Vp/Vs and Poisson’s ratios beneath the
BULM and MG2B stations can be attributed to the effects of
a mantle plume and crustal thinning process.

The distribution of the Bouguer anomaly closely reflects
the structure of the Earth’s crust, particularly the upper
crust. Typically, a high negative gravity Bouguer anomaly
corresponds to a thick crust whereas a low negative anom-
aly is associated with a thinner crust. We have observed
that the general map of the crustal thickness reasonably
correlates with the Bouguer gravity model of Mongolia
[Baatarchuluun, Daariimaa, 2017]. In the mountainous re-
gions such as Mongol Altai, Gobi-Altai, Hangay, and Khentii,
where the crust tends to be thicker, there is a notable neg-
ative Bouguer anomaly with high intensity, ranging from
-300 to -180 mGal. Contrastingly, in the plains of southern
and eastern Mongolia, where the crust is thinner, we ob-
serve a low negative Bouguer anomaly with lower intensi-
ty, ranging from -130 to -60 mGal (Fig. 8).

5. CONCLUSIONS

We estimated the crustal thickness, average crustal
Vp/Vs ratio and v- Poisson’s ratio beneath 45 permanent
broadband seismic stations using teleseismic receiver func-
tion H-k stacking analysis. Combining our findings with
previous studies, we generated a general map illustrating
crustal thickness across Mongolia. Our study revealed that
the crustal thickness ranges from 35.9 to 63.1 km, with a
mean value of 45 km. Notable, crustal thickness exhibits
a gradual increase from east to west in Mongolia, a trend
that aligns reasonably with the country’s topography and
the Bouguer anomaly model. One interesting anomaly re-
sulting from our receiver function is a notable anomaly
regarding the BULM stations in the Orkhon-Selenge re-
gion, where the average crustal thickness was estimated
to be 37.7+0.4 kM. To further investigate this anomaly, we
installed the temporary MG2B station in the same region.
Remarkably, the thickness of the crust beneath the MG2B
station was determined to be 37.3+1.2 km, confirming the
consistency of the anomaly.

The bulk crustal Vp/Vs ratio exhibits a range of 1.68
and 1.92, with an average value of 1.74. Notably, the Vp/Vs
ratio in the crust of northern Mongolia tends to be relative-
ly higher than the average value, falling within the range
of 1.80-1.92. Interestingly, there is no discernible correla-
tion between an elevation of the stations and Vp/Vs ra-
tios, as well as Poisson’s ratio. Based on the elevation of
the stations and the map of the crustal thickness, we can
conclude that in general, thicker crust is typically found in
mountainous and elevated regions, while thinner crust is
more prevalent in lowlands. However, it is important to ac-
knowledge the limitations of our study. The study area is
expansive, and the number of seismic stations is relative-
ly small and sparsely distributed. Therefore, while these
general trends are observed, further research with denser
station coverage would provide a more detailed under-
standing of crustal characteristics across Mongolia. Finally,
the application of our study results to the update of the
current seismic model and the processing of earthquake
data will be a significant contribution to seismological re-
search in Mongolia.
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